With an inherent voltage gain of A v = 1/10, the multiplier will provide a &plusmn; 10 V output at &plusmn; 10 mA with linearity approaching 0.1 % at 100 Hz. The multiplier package may be used in conjunction with an external operational amplifier and external resistors, and offers the advantages of monolithic construction (low cost, excellent temperature tracking) with the precision of adjustable-parameter, discrete construction.
INTRODUCTION
The precision linear-analog multiplier is an extremely useful and powerful building block in the construction of complex analog computers and many types of automatic control mechanisms. It allows the user to perform multiplication, division, square, square root, meansquare, and trigonometric computations directly and at high speeds with good accuracy. The analog multiplier can also be used as a balanced modulator, as a voltagecontrolled function generator, and in automatic-gaincontrol applications.
Linearity on the order of 0.1 % error of full-scale output at 100 Hz is possible with the analog approach. Of To get a feel for the operation of the multiplier, we will first simplify equations (14) and (15) Then, (14) and (15) Figure 3 implemented, the following steps should be followed : 4
Step 1. Short the x and y inputs to ground first and adjust the offset adjustment potentiometer for zero volts to ground at the output of the amplifier.
Step 2. With the y input grounded, place + 10 VDC on the x input and adjust the y offset potentiometer until zero volts appear at the multiplier output.
Step 3. Short the x input to ground and place -~--10 VDC on the y input. Then adjust the x offset potentiometer until the multiplier output is set at zero volts.
Step 4. Place -~-10 VDC on both the x and y inputs and adjust the gain-adjust potentiometer until the output reads 110 VDC.
The above procedure should be repeated until no further changes are noticed at the output of the multiplier.
APPENDIX .
Test results Figure 6 is the error curve presentation from the test setup of Figure 5 . The output of the test jig is the difference of the true input and the output of the multiplier. With the y-input set at -~-10 VDC, the multiplier applies the transfer junction 10~/10 + error to the input signal. Figure 7 displays the output of the multiplier with cos wt applied to both x and y inputs. The trigonometric identity cos2 X = 1/2 cos 2X -~-1/2 is implemented directly. 
